The Fourier Expansion is carried out to the fourth order, i.e. it is of the form:
Completing the expansion, and simplifying yields the terms in the table below.
Harmonic Coefficient
Cos ( The white regions in these videos are those points where no proper fitting of the bandexcitation was possible due to near zero signal.
Supplementary S4
The electrostrictive contribution to the 2 nd harmonic of the strain can be calculated as 
Supplementary S6
The convex hull method employed in this study is one method to capture deviations from a monotonically increasing trend in the piezoresponse data. In Fig. S6 .1 a comparison of the convex hull method and second order polynomial fitting is given for illustration purposes on synthetic data to highlight the fact that through such polynomial fits artificial trends are introduced into residuals.
The bottom half (portion between the first and last data points) of the convex hull represents the background for the data points. The first eigenvector w 1 contains one peak and corresponds to exactly one fine structure feature (1FS) appearing in the second harmonic response, the second eigenvector w 2 contains one peak and one valley and corresponds to two features (2FS), and so on for the first five eigenvectors (higher order eigenvectors are dominated by noise). The average response of each of the five clusters is plotted along overall average second harmonic response.
